SUMMARY The association of faecal incontinence with constipation and confusion in the elderly is well recognised but the anal function of faecally incontinent geriatric patients is poorly understood. Anal studies were therefore performed on 99 geriatric patients (49 with faecal incontinence, 19 continent patients with faecal impaction and 31 geriatric control patients with normal bowel habit) and 57 younger healthy control patients. An age related reduction in anal squeeze pressure but not resting pressure was identified. A reduction in anal resting pressure was detected in the faecally incontinent geriatric patients but squeeze pressure did not differ significantly from that found in the other geriatric patients. Anal sensation was impaired in the faecally incontinent patients. No difference was found between the groups as measured by pudenal nerve terminal motor latency. Gross neuropathy of the distal part of the pudendal nerve does not account for the observed external anal sphincter weakness in geriatric patients or for their faecal incontinence. Internal anal sphincter dysfunction is an important factor in faecal incontinence in the elderly.
patients" '`l X which is associated with either difficult childbirth, especially forceps delivery,6 "2" or chronic straining at stool.2' 22 Impaired anal sensation is also recognised in these patients.2-2'
Read and Abouzekry26 have proposed that age related anal sphincter weakness and some degree of pudendal neuropathy may account for the high incidence of faecal incontinence in the elderly. In support of this they quoted a study by Percy et al7 where external anal sphincter single fibre EMG was carried out on six faecally incontinent geriatric patients and four continent geriatric patients. External sphincter fibre density is known to increase with age.26 Percy et al thought that the fibre density was higher in their incontinent geriatric patients but the small number of patients studied did not allow any valid comparison to be made between the two groups.
The pathophysiology of idiopathic faecal incontinence is now better understood but as previous studies have not included geriatric patients conclusions drawn do not necessarily apply to them. The follow-1244 ing study was Statistical significance was set at the conventional 5% level. The calculations were performed using the Statistical Package for the Social Sciences as implemented at the University of Manchester Regional Computer Centre."
Results

PATI E NTS
The three groups of geriatric patients were well matched for age and sex with a 2:1 female:male ratio (Table 1) . There was a slight male bias among the surgical patients who were also significantly younger than the geriatric patients (Tukey multiple comparison test, p<005) ( Table 1) .
The mental status scores of the faecally incontinent patients were significantly lower than those of the other patients studied (Kruskal Wallis one way analysis of variance, p<0()01). The incidence of dementia was significantly higher among the faecally incontinent patients (59%). Thirty four (69%) of the faecally incontinent patients were impacted. The incontinent patients were significantly less mobile than the other groups of patients (corrected X'= 141-6, df=9, p<0.001) ( Table 1) .
ANORECTAL MANOMETRY
The effect of age on the anal pressures was determined in the control patients after excluding patients with neurological disease, dementia and/or diabetes mellitus. No correlation was found between age and resting pressure (Pearsons correlation coefficient r=0 03, n=57, p=083) but there was a significant reduction in anal squeeze pressure with age (Pearsons correlation coefficient r=-0 46, n=56, p=O-OOl).
Resting pressure was significantly lower in the incontinent patients than in the other groups of Anal squeeze pressure was significantly lower in the geriatric patients than in the surgical patients Anal squeeze pressure, which is produced by contraction of the external anal sphincter muscle, was found to decrease with age thus confirming previous reports.' 11 4 Muscle strength""' and muscle mass-37 41L generally decline in old age and there is histological 7 44 4S and clectrophysiological evidence 31174=1to suggest that this muscle atrophy is the result of denervation. Denervation and reinnervation also appears to affect the external anal sphincter muscle in old age as the mean duration of motor unit potentials'`and fibre density27 ' both increase in the external sphincter with age.
Many studies have shown an age related reduction in nerve conduction velocity.41-'5 Pudendal nerve terminal motor latency, however, was not found to change with age which suggests that the observed external sphincter weakness in the elderly is not caused by neuropathy of the distal segment of the pudendal nerve. Age related loss of anterior horn cells or motor nerve fibres from the proximal innervation of the external sphincter, however, cannot be excluded and there is evidence to suggest that this may occur in old age. 1 14 An association was found between squeeze pressure and mobility. The lowest pressures were recorded in the least mobile patients which suggests that atrophy of skeletal muscle and the external sphincter may occur together because of a common underlying neurological abnormality.
The mean squeeze pressure recorded in the geriatric control patients in this study was similar to that recorded in younger faecally incontinent patients -that is, approximately 45 cm H210." External sphincter weakness may therefore render elderly patients liable to faecal incontinence as suggested by Read and Abouzekry`" but the presence of faecal incontinence does not appear to be related to the degree of external sphincter weakness as squeeze pressure was not significantly lower in the incontinent patients than in the other geriatric patients.
The absence of any abnormality in pudendal nerve terminal motor latency suggests that pudendal neuropathy is not a major factor in the development of faecal incontinence in geriatric patients unlike the results of studies performed on younger faccally incontinent patients.'3 14 External anal sphincter contraction in response to rectal distension (inflation reflex) was frequently absent in the geriatric patients though there was no significant difference in the presence of the reflex between the faecally incontinent (61%), faecally impacted (50%), and geriatric control patients (41%). The incidence among the control patients was lower than expected. Read and Abouzekrfy2 had demonstrated this reflex in 80% of their elderly control group. The high incidence of neurological disease in the patients in the current study may account for the difference between the studies. Absence of the reflex has previously been noted in paraplegic patients with lesions above the level of Li 7 5À nal resting pressure, which is almost entirely generated by the internal anal sphincter,' has previously been reported to decrease with age.s431'-83 The lack of any change in resting pressure with age in this study or in a small study performed by Loening Baucke and Anuras`" and the demonstration of low anal resting pressure only in the very elderly by Matheson and Keighley' implies that this aging effect is not yet proven. Resting pressure was, however, significantly lower in the faecally incontinent geriatric patients studied which implies that there is dysfunction of the internal anal sphincter in these patients.
Internal sphincter weakness has been reported in younger patients with faecal incontinence`'4 in conjunction with external sphincter weakness but has aroused comparatively little interest. Swash'`at one stage even dismissed it as a factor contributing to the development of faecal incontinence.
There is now, however, evidence that internal sphincter dysfunction is an important factor in the development of faecal incontinence, particularly in patients with faecal incontinence and perineal descent`'6 in whom there is low anal resting pressure in addition to pudendal neuropathy and external sphincter weakness. Similar internal sphincter weakness has also been shown in patients with faecal incontinence and rectal prolapse," and in faecally incontinent diabetic patients.' Internal sphincter abnormalities have also recently been confirmed in patients undergoing postanal repair for severe anorectal incontinence.65
It has been suggested that faecally impacted geriatric patients become incontinent because of either stretch or reflex inhibition of the anal sphincter muscles."" Anal resting pressure was not found to be affected by faecal impaction in this study or by Read It is unclear at present whether autonomic neuropathy contributes towards the development of faecal incontinence. Studies of patients with progressive autonomic failure with multiple system atrophy have led to the discovery of many interesting features of autonomic dysfunction." Bladder dysfunction causing frequency, urgency, and urge incontinence is common in these patients"" and low anal sphincter tone" and faecal incontinence`are also recognised features.
A myenteric plexus abnormality also appears to be present in many incontinent geriatric patients as the rectoanal inhibitory reflex was frequently absent in the incontinent patients studied (Table 4 ). Hirschsprung's disease had not previously been suspected in these patients. Myenteric plexus degeneration or damage can, however, probably be discounted as the cause of the internal sphincter dysfunction identified in this study as normal internal sphincter pressures have been recorded in infants with Hirschsprung's disease.
Anal sensation appeared to be impaired in the majority of geriatric patients. Only 33% of the control patients were able to discriminate between water and air in the anal canal (Table 4) . Although this may be because of pudendal sensory neuropathy; anal sensation and pudendal nerve terminal motor latency were not found to be correlated.
Anal sensation appears to be more severely impaired in incontinent geriatric patients as they were less aware of the presence of water or air in the anal canal than the control patients. Geriatric patients therefore have abnormalities in anal sensation, external sphincter strength and reflex activity which increases their risk of developing faecal incontinence. The main factor that appears to determine whether their continence is maintained is internal sphincter function.
